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The following is the testimony of a colleague working in an educational institution: yes, space and materiality are important . . . and can drive us crazy! A few years ago my office was relocated to a newly refurbished university building. It was initially seen as a prestigious move into a modern, 'green', up-to-date working environment conducive to collaborative and collegial practices, and a new home for several disparate groups recently merged. Several years on, the corporate look and feel of the place is quietly driving us insane. A huge impressive lobby with oversized fancy artefacts hanging from a massive glass ceiling is proving noisy, cumbersome and a huge waste of space. Student crowds mill around aimlessly and sit around for hours talking in groups or on their mobiles, any small sound reverberating up and down the massive empty shell. Lifts are visible from the lobby and have to be used even for travelling up one floor -stairs are hidden away (not very green) and require swiping electronic passes and fobs several times or getting stuck in cold stairways. Open working spaces for administrators are crammed in between offices on upper floors with no spare breathing space. Academic offices have glass walls to, presumably, support openness and transparency. Pinning posters is not allowed, and there are 'floor walkers' checking that unauthorized items (e.g. office lamps to avoid using neon lights) are removed. Desks and shelves are standard, are situated in exactly the same place everywhere and are impossible to move.
No privacy, nowhere to hide -even what I look at on my computer screen is visible to anyone looking through the glass wall. Paradoxically, this enforced visibility is increasing a feeling of loneliness in a job which has become more and more individualized and competitive, and less and less collegial. Increases in student numbers mean doubling academic staff in the glass aquarium offices, so standing behind the wooden opaque door for an instant of invisibility will become difficult. Staff in open spaces suffer from colds and sneezes all year round because of the constant air flows; no windows, neon lights and low ceilings worsen the general climate of unwanted proximity and lack of privacy.
Yes, the impression of space is grand for visitors when entering the building but it does not last for employees. I dread having to spend time there. The only redeeming feature (unlike the 'non-academics' in the open spaces) is that I can switch off the air-conditioning in my office (although in the winter the 'system' takes over in unpredictable spurs) -until I have to share it and negotiate with someone else. And I have a net curtain I temporarily pin on my glass wall when stares become too much, until the floor-walkers spot it one day.
(An academic wishing to remain anonymous)
This edited book concentrates on the materiality of artefacts, practices and organizations and on material spaces in management and organization studies. According to Orlikowski (2007 Orlikowski ( , p. 1435 , 'the [organization studies] field has traditionally overlooked the ways in which organizing is bound up with the material forms and spaces through which humans act and interact'. Since the late 1990s, two main streams of research have developed with the intention of analysing these issues. The first has focused on the ways in which (material) spaces are constituted and transformed through everyday practices (Clegg & Kornberger, 2006) . This stream suggests that organizational theory must perform a 'spatial turn' in order to incorporate the volumetric analysis of objects and everyday spatial practices.
The second stream is related to sociomaterial practices (influenced primarily by Latour, 2005; Suchman, 1987; Pickering, 1995; Orlikowski, 2005 Orlikowski, , 2006 Orlikowski, , 2007 and has attempted to overcome the dichotomy between social and material worlds by concentrating on the practices within organizations. These practices are constituted by, but also produce, material and social dynamics.
There are many books on materiality in social sciences, going back to The Social Life of Things: Commodities in Cultural Perspective (Appadurai, 1986) , which examines how things are sold and traded in a variety of social and cultural settings, and bridges the disciplines of social history, cultural anthropology and economics. Another example in social anthropology is Materiality (Politics, History, and Culture) (Miller, 2005) , which explores the expression of the immaterial through material forms and aims to decentre the social to make room for the material.
The social study of science and technology has also studied materiality for some time -for instance, in Chasing Technoscience: Matrix for Materiality (Selinger et al., 2003) . This aims to rectify the lack of consideration of the material dimension by philosophers, sociologists and anthropologists in the study of the practices of the sciences.
A concern for materiality has slowly migrated from the social sciences and is currently attracting attention in management studies at large, but much of the existing literature is published in academic journals. One recent exception is Materiality and Organizing: Social Interaction in a Technological World (Leonardi et al., 2012) , which examines the phenomenon of materiality from multiple disciplinary perspectives, and focuses on materiality and sociomateriality in the study of technology. Therefore it is clearly situated at the junction of technology and social practice. It also includes sociotechnical changes in and outside work, unlike our own project.
We are concentrating here on the relationship between materiality and space in organizations. We outline the various disciplinary traditions concerned with space and show that a spatial dimension is essential to the understanding of sociomaterial practices in organizations.
Questions related to space, its dynamics and the materiality of its objects have long fascinated social scientists and thinkers. In philosophy, space has been conceptualized as a material property (consubstantial to the set of objects it hosts) by Leibniz, as an a priori intuition by Kant and as a highly relative construct by Einstein (Lucas, 1973; Fraassen, 1970) . Some philosophers have also insisted on the 'poetic' dimension of space. According to Bachelard (1957, p. 28) , space particularly tends to 'host' or retain memories. He adds:
Our memory . . . does not record the concrete duration of things, the 'duration' in a bergsonian meaning. We can only re-experience abolished durations. We can only think them . . . And this is through space that we find the beautiful fossils of duration solidified by long stays.
In social sciences such as sociology, psychology, economics and organization theory, scholarship has examined the question of space directly and provided many relevant insights. Table I .1 lists key theoretical approaches to space, their main research questions and how they have conceptualized the roles played by objects and materiality in their analysis.
Of course, there has been much cross-fertilization between these approaches (e.g. between sociology, environmental psychology (EP) and organization studies). Today they have much in common, and sometimes overlap, with each other. In particular, they emphasize the importance of space (and materiality only by implication, apart from the last three rows in Table I .1) in the shaping of their specific research object -for example, individual cognition, mobility, economics and social dynamics. However, beyond some similarities, these approaches conceptualize space and materiality in ways that reflect their disciplines of origin. Elements located on a material territory. Schumpeter (1934 ), Hotelling (1929 , Lee and Wills (1997) , Massey (1984) , Krugman (1992) , Fujita et al. (1999 ), Feldman (1990 Space as a relational property of actors and objects. Giddens (1981 Giddens ( , 1984 , Lefebvre (1991) Actants.
Both social and material objects.
Possible place for inscription. Callon (1986 Callon ( , 1987 Callon ( , 1991 , Latour (1987) , Latour and Woolgar (1986) Actors are involved in a 'mangle of practices' (Pickering, 1995) . Space is often implicitly present and at the margin of the theorization. Barad (2007) , Pickering (1995) 
Economic geography
The starting point of economic geography is the absence of space (and time) in classic economic theory. In particular, in the post-Second World War period the non-integration of space made it difficult to make sense of key phenomena, such as the geographic concentration of economic activity, the growing closeness of competitors in space and the dynamic of territories and their relationship with innovation. Hotelling (1929) developed a model about spatial competitiveness and the agglomeration of firms in space. But the precursor of what is today called the 'new economic geography' is clearly Paul Krugman, who in the 1990s developed an economic dynamic of territories based on transport costs, the amplitude to economies of scales and the features of demand (Krugman, 1992) . Numerous authors have extended his model (e.g. Fujita et al., 1999) . Among recent extensions, the geography of innovation is worth mentioning. This covers the issue of the concentration of innovating activities and the factors determining the spatialization of innovation (Feldman, 1990) or the diffusion of knowledge through space (Jaffe et al., 1993; Breschi & Lissoni, 2009 ) and so on. Sydow (2004) has also concentrated on spatial proximity in interorganizational networks, and there is growing interest in using social network analysis methods to study the links between spatial distance and, for instance, cultural distance.
Environmental psychology
Researchers have examined the materiality of space mostly implicitly, notably in ethology and its extension in the works of Uexküll (1956), Tinbergen (1957) , Lorenz (1977) , Taylor and Lanni (1981) , Brown et al. (2005) and Gifford (2007) . In the broadest sense, EP 'can be identified as an interdisciplinary field of environment and behaviour, or in other words, the study of human behaviour in relation to its environmental setting . . . Modern EP works from a "molar" or holistic perspective, which can be summarized thus' (Gustafson, 2006, p. 221) . Materiality and space are analysed at the individual or interindividual level: 'The person-inenvironment provides the unit of analysis' (Gustafson, 2006, p. 221) . Space is an element of individuals' 'environment' (Gustafson, 2006, pp. 221-240) . EP has been applied to organizational life (Fischer, 1983) to understand the behaviour of individuals within an organizational environment and the type of territories it includes. Topics such as mobility in complex settings, the effect of environmental stress on organizational performance and the dynamic of human information processing have been covered. Girin's (1987) research of a major company in a Paris business district is worth mentioning with regard to how it studies the way in which people moved and enacted their organizational environment, and its artefacts, rumours and boundaries.
Sociology
In contrast with EP, sociological research primarily investigates macro-or mesoissues. At a macrolevel, space (e.g. that of the city) is described as a structuring framework for social interactions (Simmel, 1908) or a social production (Lefebvre, 1991) . Among others, Giddens (1981 Giddens ( , 1984 has brought space back in sociology. For him 'the contextuality of time-space, and especially the connections between time-space location and physical milieu of action, are not simply uninteresting boundaries of social life, but inherently involved in its constitution or reproduction' (Giddens, 1984) . Sociological approaches conceptualize space as a relational property of actors and objects. Beyond the symbolic 'social space' (Bourdieu, 1960 (Bourdieu, , 1989 , space makes sense as a socially constructed material property (see e.g. Simmel, 1908; Girin, 1987; Lefebvre, 1991; Taylor & Spicer, 2007; Latour, 1991 Latour, , 1994 Fischer, 1989 Fischer, , 1990 Dale, 2005) .
Space in Organizations & Sociomateriality
The sociologies of space and of architecture (Simmel, 1908; Altman, 1975; King, 1980; Jones, 2010) emphasize the collective dimension of space (and, by extension, materiality) as well as the diversity of spaces.
Sociology of architecture
The key focus of the sociology of architecture is the built environment and the professions which contribute to this environment (e.g. architects). The field covers the design, aesthetics and appropriation of buildings as well as the artefacts they host. Among other things the relationship between social institutions and architecture is extensively explored.
In this tradition, some sociologists have explored the relationship between urban space (i.e. the material space constituted by all buildings and material spaces of the city) and social structures. For instance, Berger (1978) focused on urban communities and their problems, leading to a new stream of research related to the sociology of architecture: urban sociology. This deals with issues such as property, social segregation and social relationships in the space of the city.
Sociology of architecture in organizations.
Many sociological studies have focused on the architecture of organizations and its appropriation by organizational members. This is epitomized by research on organizational aesthetics (see e.g. Guillén, 1997) , a stream which shares many commonalities with the sociology of space in organizations (see 'Sociology of space in organizations' on page 9).
Linking the micro-and mesolevels, Fischer (1989 Fischer ( , 1990 examined the ways in which organizations -particularly industrial ones -appropriate space. Managers as well as ergonomists and psychologists have finely tuned and divided workspaces. A desk's surface, a floorplan, the furniture, the combination of human and material means embody and filter the entryway to a space: all serve as hierarchical attributes in an allocative system (Fischer, 1989 (Fischer, , 1990 . A workspace and its material arrangements are thus controlled:
Organizational space mediates the hierarchical system. For example, furnishings are designed to make workers visible. The principle of workspace visibility is tied to an inherent requirement for organizing work -the need to oversee and control it. In other words, the organization functions as a set of spaces where even the furnishings reveal a surveillance structure based on individuals' visibility.
(Fischer, 1990, p. 175)
Sociology of place and space
The notion of 'territory' is one of the key concepts of the sociology of place and space. Territories and the mobility of people in them (Urry, 1996 (Urry, , 2000 ) also appear as a key focus. New trends in the modalities of mobility have been extensively explored by sociologists since the 1970s. In a seminal contribution, Altman (1975) distinguishes three types of 'territory' that provide diverse contexts for interactions. 'Primary territories' are areas that individuals or groups have appropriated for personal or exclusive use on a day-to-day basis (e.g. a home or one's individual office). 'Secondary territories' are semipublic areas where access and personal behaviour are subject to specific rules (e.g. a company's office building, restaurant, theatre, sports club). 'Public territories' are fully accessible places occupied on a temporary basis (e.g. a public park, train station, street). The sociology of space also includes cultural studies -for instance, Rose and Tolia-Kelly (2012) who bring together visuality and materiality studies; or social historical approaches which focus on how societies have understood physical, social and imaginative spaces, and explore the spaces and cultures of the past, such as through maps (Black, 1997) ; or even the sociology of healthcare, which examines the role of space, place and materiality in death (Hockey et al., 2010) .
Sociology of space in organizations.
Some organization theorists have acknowledged the relevance of space in organizational dynamics, and built upon insights from sociology (Gieryn, 2000 (Gieryn, , 2002 Kornberger & Clegg, 2003b; Taylor & Spicer, 2007; Gastelaars, 2011; Kornberger & Clegg, 2004) . Dale and Burrell (2008) examine the role and utilization of workplace space and its relations to organizational values and employee identities. Critical management scholars (e.g. Fleming & Spicer, 2004; Carr & Hancock, 2006a , 2006b ) have researched how our experiences of time and space are open to manipulation and how 'conceptions of time and space are fundamental to the manner in which organizations are managed, and are a symbolic order inter-related to themes of power and control' (Carr & Hancock, 2006b, p. 545) .
The distinction between 'organization space' and organization 'space scale' (Kornberger & Clegg, 2004; Taylor & Spicer, 2007 ) is relevant to investigating organizational dynamics and spatiomaterial information flows. Organization space is the spatiality enacted by organizational members and/or the material space constituting an organization in concrete terms. Organization space scale is the organizational space as identified, acknowledged and shared by organizational actors through their practices of mobility (Taylor & Spicer, 2007) . Organization research has thus started to conceptualize organizational spaces as more than an abstract and neutral framework filled with objects. Human and non-human elements constitute the experience of space through their form of occupation, activity and movement such as they are constituted through those spaces that enable and restrict certain events. In fact, we constitute space through the countless practices of everyday life as much as we are constituted through them.
( Clegg & Kornberger, 2006, p. 144) 
Social studies of science and technology
These endeavours also reflect the growing influence of the social studies of science and technology (STS: science and technology studies) over the last few decades. STS have applied macro-meso-and microsociological approaches to the study of the production of objects and artefacts, although without specifically including spatial aspects. Many different perspectives, such as the macrosocial shaping of technology (MacKenzie & Wajcman, 1985) , the mesosocial construction of technology (Hughes, 1983; Bijker et al., 1987) or the micro-actor-network theory (Latour, 1994) , while not directly addressing the issue of space, have emphasized the importance of 'objects' in social dynamics.
Sociology of translation
Latour's actor-network theory (1994) argued that sociologists have oscillated between two conceptions of the object: the bad object (a 'fetish') and the good object (a more or less visible expression of nature). The ordinary object and, more broadly, material systems have generally been absent from sociological theories (Blandin, 2002) . The object thus long remained an abstraction and ordinary, and daily objects all but disappeared from the human sciences (Dosse, 1995; Blandin, 2002 ). Yet as Latour (1994) underscored, actors actively situate 'an interaction through an ensemble of participation, frames, shields and fire-breaks that allows them to pass from a complex situation to one that is simply complicated' (Latour, 1994, p. 588) . However, the anti-fetishistic behaviours denounced by Hennion and Latour (1993) and Latour (1994) have made it difficult to differentiate these ensembles from the network of objects that mediate action, resulting in a somewhat tautological situation where the social is explained solely by the social. In actor-network theory (Callon & Latour, 1990) , the sociology of innovation (Alter, 2000) or the social construction of technology (Bijker et al., 1987; Bijker, 2001 ) objects and the material in general gradually gained acceptance. Notions such as 'inscription', 'programmes', 'rhetorical closure' and 'interpretative flexibility' made objects the inputs and outputs of social interactions.
Sociomateriality
Strong links are evident between actor-network theory and sociomaterial approaches, due to the growing impact of STS and social constructivism in social sciences at large. The emergent 'sociomaterial perspective' (Pickering, 1995; Dale, 2005; Leonardi, 2008; Orlikowski, 2006 Orlikowski, , 2007 Orlikowski, , 2010 , 76, 78, 79 Baldry, C., 198, 199 Bandura, A., 222, 234 Barad, K., 5, 69, 163, 275, 276, 278, 295, 297, 335, 336 Barley, S. R., 6, 11, 53, 64, 96, 106, 107, 218, 233, 274, 275, 276, 277, 278, 303, 305, 307, 308, 312, 313 K., 6, 7, 9, 10, 11, 62, 68, 69, 71, 77, 138, 139, 140, 153, 157, 158, 162, 163, 175, 197, 198, 199, 200, 211, 212 , 118, 119 Duberley, J., 184, 242, 243, 247, 257 Duffy, F., 118, 119 Dunlop, N., 220, 221, 222, 225, 226, 228, 229 Durkheim, E., 67 Dutton, J. E., 303 Dyke, M., 44, 45 ear awakening technique, 107 Eco, U., 75 economic geography, 6-7 efficient causation, concept of, 73 Eisenhardt, K. M., 119, 120, 160, space for case studies, centre dedicated to training, advantages, dedicated office, 190; interviews, 187t; logistic processes, meeting room, personal development and efficacy, powerpoint, presentation of, 186t; privileged space, purchase processes, 190 definition, S., 160, 174 fast machines, 264, 267 Favier, M., 181 Fawthrop, T., 229 Fayard, A. L., 41, 44, 118, 119, 129 Feldman, M. S., 4, 7, 48, 50, 53, 54, 138, 244, 258 Fernandez, G., 312 Fischer, G. N., 4, 7, 8 Fleming, P., 9, 140, 153 Ford, H., 117 formal imagination, 100, 104 Foucault, M., 28, 118, 198, 199, 201, 210, 212, 230, 336 Fox, S., 79 Fraassen, B. V., 3 Frenkel, M., 241, 242 Fuentes, C., 138 Fujimoto, T., 119 Fujita, M., 4, 6 Fukushima, 31 Fusé, T., 222 Fyfe, N., 164 Leonardi, P. M., 3, 6, 10, 11, 41, 44, 47, 48, 49, 64, 70, 71, 75, 76, 96, 106, 107, 135, 158, 163, 218, 233, 274, 275, 276, 277, 278, 279, 280, 284, 293, 295, 297, 303, 307, 320 
